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$\Omega$ $\Gamma$ $\mathrm{R}^{d},$ $d=2,3$ , $T$ .
$t=0$ $\Omega$ ;
. , $\Omega_{k}(t),$ $k=1,2,$ $t\in(0, T)$ , Navier-Stokes
$\rho_{k}\{\frac{\partial u}{\partial t}+(u\cdot\nabla)u\}-\nabla(2\mu_{k}D(u\})-\nabla p$ $=$ $\rho_{k}f$ (1a)
$\nabla\cdot u$ $=$ $0$ (1b)
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. , $f$ : $\Omega \mathrm{x}(0, T)arrow \mathrm{R}^{d}$ , $\cdot$ $D(u)$
$D_{ij}(u)= \frac{1}{2}(_{\vec{\partial x_{j}}}^{\partial u}+\frac{\partial u}{\mathit{8}x}L)i$ , $[ \nabla(2\mu_{k}D(u))]_{i}=\sum_{j=1}^{d}\frac{\partial}{\partial x_{j}}(2\mu_{k}D_{ij}(u))$ . $f\mathrm{P}_{l}$
$\Gamma,$ $t\in(0, T)$ ,
$u\cdot n=0$ , $\sigma(\mu, u,p)n\mathrm{x}n=0$ (2)
. , $nl\mathrm{h}\Gamma$ , $\sigma$ $\sigma(\mu,$ $u,p\}=$
$-pI+2\mu D(u)$ . $\Gamma_{12}(t),$ $t\in(0, T)$ ,
$[u]=0$, $[\sigma(\mu, u,p)n_{12}]=0$ (3)
, $[\cdot]$ $\Omega_{2}$ $\Omega_{1}$ , $n_{12}$ $\Omega_{1}(t)$
$\Omega_{2}(t)$ $\text{ }\Gamma_{12}(t)$ . $t=0$
$u=u^{0}$ (4)
.









$x$ $t$ . $\mu$ $\rho$ . , $\mu$
$\mu(\rho)=\mu_{1}^{\mathrm{A}2}--\mathrm{A}\rho_{2}-\rho_{1}+\mu_{2_{\rho_{2}-\rho_{1}}}^{\mathrm{g}p-\underline{1}}$ . . $\mathrm{P}2/\mathrm{P}1/\mathrm{P}2$
, , , , , PI-, P2-, Pl- . 2
$d=2$ . 3 [5] .
$\Phi_{h},$ $V_{h},$ $Q_{h}$ , , Pl-, P2-, Pl- . $V_{h}$
: $P$ $(v_{h}\cdot n)(P)=0$ . $Q_{h}$
. $\Delta t$ , $N_{T}=\lfloor T/\Delta t\rfloor$ .
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$(\rho_{h}^{n}, u_{h}^{n}, p_{h}^{n})$ $n\Delta t$ , $\overline{D}_{\Delta t}$ D-\Delta tuhn=\leq \rightarrow \psi .
$\{(\rho_{h}^{n}, u_{h}^{n},p_{h}^{n})\in\Phi_{h}\mathrm{x}V_{h}\mathrm{x}Q_{h};n=1, \cdots, N_{T}\}$ :
$(\overline{D}_{\Delta t}\overline{\rho}_{h}^{n},\overline{\phi}_{h})+c_{1h}(u_{h}^{\mathrm{n}-1}, \rho_{h}^{n}, \phi_{h})$ $=$ 0, $\forall\phi_{h}\in\Phi_{h}$ (5a)
$( \rho_{h}^{n-1}\overline{D}_{\Delta t}u_{h}^{n}+\frac{1}{2}u_{h}^{n}\overline{D}_{\Delta t}\rho_{h}^{n},$ $v_{h})$ $+$ $a_{1}(\rho_{h}^{n}, u_{h}^{n-1}u_{h}^{n}, v_{h})+a_{0}(\rho_{h}^{n}, u_{h}^{n}, v_{h})$
$+b(v_{h},p_{h}^{n})$ $=$ $(\rho_{h}^{n_{\Pi_{h}}}f^{n_{7}}v_{h})$ , $\forall v_{h}\in V_{h}$ (5b)
$b(u_{h}^{n}, q_{h})$ $=$ 0, $\forall q_{h}\in Q_{h}$ . (5c)







, $\Pi_{h}$ . $(\cdot, \cdot)$ $L^{2}(\Omega)$
$L^{2}(\Omega)^{2}$ , $\dot{\ovalbox{\tt\small REJECT}}l^{\backslash }$’ $a_{1},$ $a_{0},$ $b$
$a_{1}(\rho, w, u, v)$ $=$ $\int_{\Omega}(\frac{1}{2}(w\cdot\nabla\rho)u+\frac{1}{2}\rho(\nabla\cdot w)u+\rho(w\cdot\nabla)u)\cdot vdx$
$a_{0}(\rho, u, v)$ $=$ $\oint_{\Omega}\mu(\rho)D(u)$ : $D(v)dx$, $b(v, q)=- \int_{\Omega}(\nabla\cdot v)qdx$ .
. (5a) [1] , . , $\Omega$
$\{D_{P}\}$ . $D_{P}$ $P$









$\beta_{PQ}^{-}(u_{h})=\max(-\int_{\Gamma_{PQ}}u_{h}\cdot n_{PQ}ds, 0)$ , $\Gamma_{PQ}=\partial D_{P}$ $\partial DQ$
, nP $D_{P}$ $D_{Q}$ FP . (7) $c_{1}(u, \rho, \phi)=$
$\int_{\Omega}(u\cdot\nabla\rho)\phi dx$ , [1] (4.13) . $\Delta t$




$\Omega\equiv(0,1)\mathrm{x}(0,1)$ . $\eta$ : $[0, 1]arrow \mathrm{R}$ ,
$\Omega_{2}^{0}\equiv\{x\in\Omega;x_{2}\geq\eta(x_{1})\}$ , $\Omega_{1}^{0}\equiv\{x\in\Omega;x_{2}<\eta(x_{1})\}$ .
. ,
$(\rho_{1}, \mu_{1})=(10,1)$ , $(\rho_{2}, \mu_{2})=(100,2)$
, , .
$u^{0}=(0,0)^{T}$ , $f=(0, -1)^{T}$ .
. $\Omega$ . 2 3 , Union-Jack (UJ),
Friedricks-Keller (FK), FreeFEM (Free) .
FreeFEM [2] . 32 . $\Delta t=\frac{1}{2}$ , $\eta$ $\int_{0}^{1}\eta(x_{1})dx_{1}=$
$\frac{1}{2}$ . . $\Gamma_{12}(t)$ .
, . $f$
, . $[0, 10]$ .




. . 3, 4
FK Free $t=0,2,4,6,8,10$ . Free
. $\mathrm{F}\mathrm{K}$ $x_{1}=1/2$ , , \iota
Free . $\mathrm{U}\mathrm{J}$ $[0, 10]$ ,
, ,
41
3: $t=0,2,4,6,8,10$ : $\eta:(8)$ , FK
.
. , , ”




$\eta(x_{1})=\frac{1}{2}-a\cos 2\pi x_{1}$ , $a=0.\mathrm{O}1$ . (9)
. , . 5,




8 $\eta$ $\backslash \backslash \backslash$




4: $t=0,2,4,6,8,10$ : . $\eta:(8)$ , Free
9
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